Role of actin filament organization in CFTR activation.
The cystic fibrosis transmembrane conductance regulator (CFTR) is an anion-selective channel whose dysfunction leads to the onset of cystic fibrosis. CFTR activation is normally elicited by stimulation of the cAMP pathway, which effects protein kinase A activation. However, previous studies from our laboratory indicate that the actin cytoskeleton is also required for a proper CFTR function. In this report, the regulatory role of actin filament organization in the activation of CFTR was explored. Maneuvers to modify the steady-state organization of actin filaments elicit the activation of CFTR in the absence of a functional cAMP pathway. Partial disruption of the actin cytoskeleton of CFTR-expressing cells with cytochalasin D (CD) induced CFTR activation in the absence of an activated PKA. Similar findings were obtained by intracellular dialysis with the actin-severing protein gelsolin. However, extended treatment with CD leading to the collapse of the actin cytoskeleton rendered CFTR completely insensitive to direct PKA activation. cAMP activation of CFTR was also found to be dysfunctional in cells lacking the actin-crosslinking protein ABP-280, which was recovered after dialysis of the cells with filamin, a homologue of ABP-280. The present data indicate that an organized actin network is required for the proper cAMP-dependent activation of CFTR. The possibility is also explored that actin must be directly associated with CFTR to elicit its activation, further suggesting that this channel protein may bind actin as well.